The growth pattern of plant tissue cultures depends to a high degree on the level of essential nutrients and hormones in the synthetic medium. Thus, the auxin concentration has a very pronounced effect on the formation of callus or roots in many explants (3) . The growth activity is, furthermore, modified by internal factors, e.g. the physiological age of the stock plants (e.g. grapes 2). The growth of plant tissue cultures, therefore, is, controlled by exogenous and endogenous factors.
Investigating problems in respect to photoperiodically controlled growth of different grape varieties (1) Growth measurements were recorded after 4 weeks; the data compiled in figure 1 and figure 2 indicate the complete range of responses to any given treatment.
Results
The response of both varieties to the short photoperiods of 10 lhours was a very rapid depression of extension growtth (table 1) . In other experiments involving short-day treatments of 12 to 13 hours the suppression of elongation of newly-formed internodes and the cessation of growth occurred in the short-day sensitive variety much earlier than in the short-day tolerant variety (1) .
A complete cessation of growth under short photoperiods was measured in this experiment for both varieties 20 days after the beginning of the experiment. The plant material used for the preparation of tissue cultures was harvested the first time 2 days later. The growth reactions of these tissue cultures are shown in figure 1 . Although growth of all stock plants on short photoperiods was fully arrested at the time of harvest, stem segments show opposite varietal differences. According to the treatment which the stock plants had received, the tissue cultures of the short-day sensitive strain pretreated witlh short days produced roots while only callus was formed bv those previously kept under loing-day conditions. By contrast, the tissue cultures from the short-day tolerant variety, pretreated with short plhotoperiods show no marked differences from control tissues under natural daylength.
An increase in the level of NAA in the synthetic medium stimulated growth of callus and inhibited the production of roots.
The results obtained with explants given 49 days of photoperiodic pretreatment are summarized in figure 2 . The explants of the short-day sensitive stock maintained on the slowly decreasing natural daylength initiated roots, probably due to the normal reduction of day length and the cessation of extensive growth. The manner was onlv of minor significance. A shortday pretreatment of sufficient duration (49 days) however, inhibits almost completely the growth of stem segments in both varieties.
These results indicate a close relationship between the influence of dormancy under natural photoperiods and the dormancy induced by short photoperiods. The fact that the auxin concentration of the medium determines root growth and callus formation of the explants leads us to the assumption that callus growth is mainly correlated with a high, and root formation with a low level of auxin. If so, we may assume that the endogenous auxin level of the shoot is altered by different photoperiods and that this change is most responsible for the different growth activity and behavior of the stem segments. Nitsch (6) and Wareing (7) have produced direct evidence of a reduction of endogenous auxin by short photoperiods and in plants which are entering dormancy.
Growth inhibition after a prolonged short-day pretreatment of the stock plants may be explained on the basis of an increase or appearance of growth inhibitors, possibly similar to those detected by Hemberg (5).
Summary
After pretreating grape plants with short photoperiods of 10 hours and natural daylength, tissue cultures were prepared from the main stem of the shortday sensitive variety Kober 5 BB and of the shortday tolerant variety FS. 4-201-39 .
The tissue cultures of the short-day sensitive variety, pretreated with natural photoperiods, produced much callus without any visible roots, whereas tissue of the short-day tolerant strain bore numerous roots and had a much weaker growth of callus.
A 22-day pretreatment of short photoperiods led to an intensive root growth of the cultures of the short-day sensitive variety, but had no significant influence on the growth activity of the cultures of the short-day tolerant variety.
Short-day pretreatmiient of sufficient duration (49 days) completely inhibited growth activity of the segments of both varieties.
Similar reactions were observed under natural daylength regimes while plants were entering dormancv in late season.
The results were interpreted in relation to photoperiodically controlled changes of endogenous growth regulators. It has been assumed that on short photoperio(ds a decrease of auxin takes place initially and that this process is followed by the synthesis or release of an inhibitor or an inhibiting system.
